Two new ceramides were isolated from the bulbs of Lepidaploa cotoneaster (Willd. ex Spreng.) H. Rob. [Vernonia cotoneaster (Willd. ex Spreng.) Less.)], in addition to germanicol, β-sitosterol, stigmasterol, 3-β-O-β-D-glucopyranosyl-sitosterol, lupeol, lupeoyl acetate and tiliroside. The structures of the new compounds were elucidated by spectral techniques (MS, 1 H NMR, 13 C NMR, HSQC, HMBC, DEPT, and TOCSY) and were compared with data reported in literature, and were established as 2S*,2'R*,3S*,4R*,11E)-N-[2'-hydroxyhenicosanoyl]-2-amino-nonadec-11-ene-1,3,4-triol (1) and (2S*,2'R*,3S*,4R*,8E)-N-[2'-hydroxytricosanoyl]-2-amino-nonadec-8-ene-1,3,4-triol (2). To establish the structure and to locate the double bond, the methyl ester of the fatty acid and dimethyl disulfide (DMDS) derivatives were prepared for both ceramides.
Sphingolipids are a class of amphipathic lipids found in the cell membranes of animals, fungi and plants [1] . They play a crucial role in several pathobiological processes, such as cancer, cardiovascular and neurodegenerative disorders, inflammation and infectious diseases. In mammalian cells, the sphingolipids regulate important processes, including the stress response, cell proliferation, apoptosis, angiogenesis, genetic diseases, and resistance to chemotherapy [2] . Ceramides are the simplest type of sphingolipids and consist of a fatty acid moiety linked to the sphingoid base through an amide linkage. Skin diseases, such as psoriasis and topical dermatitis, often possess reduced levels of ceramide in the epidermis, which causes damage to cell wall properties [3] .
Lepidaploa cotoneaster (previously classified as Vernonia) belongs to the Vernonieae tribe of the Asteraceae (Compositae) family; currently, there are no studies reported on the phytochemical and pharmacological characteristics of this plant or any information about its use in traditional medicine. The Vernonieae is one of the major tribes of the largest family of flowering plants, the sunflower family (Compositae or Asteraceae), with approximately 25,000 species. The Vernonieae has been called the "evil tribe" because of overlapping characteristic states that make taxonomic determination difficult at all levels, from the species to the sub-tribe for the majority of the taxa [4] .
Several species of Vernonia are extensively used in traditional medicine for the treatment of several diseases [5, 6] , but there is no information about the segregated species in this genus. From a phytochemical point of view, literature reports have shown that the genus is characterized by the presence of flavonoids and sesquiterpene lactones [5, 7] . Until recently, phytochemical studies had been published on only L. mapirensis (Gleason) H. Robinson, L. myriocephala (DC) H. Robinson and L. remitiflora (L. C. Richa) H. Robinson; these deal with the isolation of phenolic compounds, including flavonoids, benzofuranones, sesquiterpene lactones, and triterpenes [8] . This paper describes the isolation of two new ceramides, 1 and 2, along with known compounds from the aerial parts of L. cotoneaster. This is the first time that ceramides 1 and 2 have been isolated, as well as the first report of ceramides in the Lepidaploa genus.
The IR spectrum (KBr disk) of the mixture of ceramides 1 and 2 showed absorption bands between 3200-3400 cm -1 and at 1680 cm -1 attributed to the hydroxyl and acyl carbon of the amide group, respectively. The LC APCIMS data for the mixture of 1 and 2 showed two pseudomolecular ion peaks ([M+H] + ) at m/z 654 and 682. The positive ESIHRMS of the two compounds registered ([M+H] + ) at m/z 654.5998 and 682.6357 indicating the molecular formulas of C 40 H 79 NO 5 (requires 654.6036) and C 42 H 83 NO 5 (requires 682.6349), respectively.
The peak assignments of the hydrogen and carbon atoms for the compounds were made by COSY, TOCSY, HSQC and HMBC. In the 1 H NMR spectrum, the signals were indistinguishable for both substances. However, the 13 C NMR spectrum exhibited different signals. In addition to those characteristic for the aliphatic chain, the 782 Natural Product Communications Vol. 7 (6) 2012 dos Santos et al. 1 H NMR spectroscopic data for the mixture showed a signal at  8.53 (d, J = 8.7 Hz), which was identified as an amide hydrogen because of the absence of correlation in the HSQC spectrum; furthermore, the signals for double bonds at  5.50 correlated in the HSQC spectrum with signals at  130.7 and 130.8. In addition, these spectra showed hydroxymethylene hydrogen signals at  4.50 (m) and  4.40 (m) that correlated to  62.1 C(1), and a signal at  5.10 (m), which correlated to  53.0 C (2) . It was also possible to observe signals for three hydroxymethine hydrogen atoms at  4.65 (m),  4.35 (m), and  4.28 (m), which correlated with the resonance values at  72.5 C(2'),  76.8 C(3) and  73.0 C(4) in the HSQC spectrum, respectively.
The signals for hydroxymethine C(3) and C(4) in the 13 C NMR spectrum were not identical, and it was possible to distinguish the more intense peak and compare it with the major compound observed in the LCMS. The peaks for hydroxymethine C(2') were equivalent in both ceramides. Additionally, the 13 C NMR spectrum displayed a signal for the amide carbonyl at  175.3. In the HMBC spectrum, the correlations between the signal at  4.35 H(3) and  62.1 C(1),  53.0 C(2) and  73.0 C(4), as well as between the H(2') at  4.65 with the signals at  175.3 C(1') and  35.8 C(3') allowed for the location of the hydroxyl groups at C(3), C(4) and C(2'). The HMBC spectrum showed a correlation between H(2) ( 5.10) and the hydroxymethylene carbon at  62.1 C(1), the carbonyl at  175.3 and the hydroxymethine carbons at  76.8 C(3) and  73.0 C(4), respectively. In addition, H(2') at  4.65 correlated with the carbonyl at  175.3 C(1'). The amide hydrogen ( 8.53 and 8.60) signals showed correlations with resonance values at  53.0 C(2) and the acyl group C(1') ( Fig. 2) . The COSY spectrum showed a correlation between the signal at  8.53 (NH) and  5.10 H (2), which showed a correlation with methylene hydrogen atoms H(1) ( 4.50 and  4.40) and H(3) ( 4.35). The last resonance also showed a correlation with H(4) at  4.28. These data pointed toward the mixture of ceramides (Table 1) . Methanolysis of the mixture of ceramides produced a mixture of two fatty acid methyl esters, which were identified by LC-MS (APCI). The MS showed two pseudomolecular ion peaks [M-H] + at m/z 355 and 383, recognized as methyl 2-hydroxy-henicosanoate and methyl 2-hydroxy-tricosanoate, respectively
The location of the double bond in each ceramide was established through the mass spectral analyses of the dimethyl disulfide (DMDS) derivatives. The mass spectra of the DMDS derivatives showed ion peak fragments at m/z 159 and m/z 201 because of the cleavage of the bond between the carbon bearing the methylthio groups between C(11) and C(12), as well as between C (8) A comparison with literature data of natural sphingamines [9] led to the conclusion that the optical rotation, [α] 20 D +10° supported the (2S,2'R,3S,4R) configuration. In conclusion, ceramides 1 and 2 were respectively assigned as (2S*,2'R*,3S*,4R*,11E)-N-[2'-hydroxyhenicosanoyl]-2-amino-nonadec-11-ene-1,3,4-triol (1) and (2S*,2'R*,3S*,4R*,8E)-N-[2'-hydroxytricosanoyl]-2-aminononadec-8-ene-1, 3,4-triol (2) .
Other known compounds were isolated in addition to the new ceramides. Based on the spectroscopic analyses and comparison with literature data [10], they were determined as germanicol, βsitosterol, stigmasterol, 3β-O-β-D-glycopyranosyl-sitosterol, lupeol, lupeoyl acetate and tiliroside.
Experimental

General experimental procedures:
Column chromatography (CC): commercial silica gel (SiO 2 ; Acros, 0.040 -0.063 mm), Anal. and prep. TLC: precoated SiO 2 plates G60 F254 (Merck). The FTIR spectrum (KBr pellets) was recorded on a Perkin-Elmer Spectrum BX instrument. The optical rotation was measured with a Perkin-Elmer 343 polarimeter with a sodium lamp (589 nm) in a 10 mm microcell. The mass spectra were recorded on a combined liquid chromatography and mass spectrometry system (LC/MS Shimadzu 2010) using a solution of MeOH/H 2 O, 9:1 as eluent, atmospheric pressure chemical ionization (APCI) and electrospray (ESI) as an interface for ionization. ESIHRMS was recorded in microTOF equipment Brucker Daltonics. The NMR spectra were recorded on Varian (Gemini 2000 or Inova 500) spectrometers. (2.5 kg) were extracted by maceration with MeOH (4 x 4L, two days each time, at room temperature). The MeOH solution was concentrated under reduced pressure to obtain the dried methanol extract (126.6 g), which was then partitioned with n-hexane: MeOH/ H 2 O (9:1), CHCl 3 /H 2 O (6:4) and EtOAc to obtain n-hexane (8.90 g), CHCl 3 (16.44 g) and EtOAc (650 g) phases. The n-hexane phase was subjected to CC on silica gel using n-hexane and EtOAc in increasing polarity. The EtOAc fraction (609 mg) was purified by CC using silica gel 60 and CHCl 3 /MeOH (95:5) as the eluent to yield a mixture of 1 and 2 (97.3 mg) as an amorphous solid ([α] 20 D +10º, MeOH 0.3 g/100 mL). From the above mentioned CC also were obtained germanicol (3, 296 .1 mg), β-sitosterol (4), stigmasterol (5) (183.0 mg), and 3β-O-β-D-glycopyranosyl-sitosterol (6, 60.4 mg) after elution with n-hexane: EtOAc (96:4, 9:1) and MeOH, respectively. The CHCl 3 phase afforded lupeoyl acetate (7, 108.2 mg), lupeol (8, 96.1 mg) and tiliroside (9, 34.4 mg) after CC using CHCl 3 : MeOH (95:5, 9:1 and 8:2, respectively). The EtOAc phase yielded tiliroside (9, 81.8 mg) after purification using CC over Si gel using CHCl 3 : MeOH (1:1).
Methanolysis:
The mixture of 1 and 2 (2.0 mg) was refluxed with 2.0 mL of 5% HCl in MeOH for 2 h, and then the reaction mixture was cooled and extracted with n-hexane. The n-hexane layer was concentrated to provide a mixture of 2 fatty acid methyl esters.
DMDS derivatives:
The derivatives were prepared based on a previously described methodology [11] . Briefly, the mixture of ceramides (1.0 mg) was dissolved in dimethyl disulfide (DMDS 0.2 mL), and iodine (1.0 mg) was added to the solution. The resulting mixture was kept at room temperature for 24 h. Subsequently, the reaction was quenched with aqueous Na 2 S s O 3 (5%), and the mixture was extracted with n-hexane; the n-hexane layer was concentrated to provide the mixture of DMDS derivatives. 
